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A B S T R A C T   
The construction industry recognizes the need for a relationship-based procurement by considering the stake-
holders to promote the right project delivery method. Design-Build (D-B) is an alternative procurement method 
that can overcome the incompleteness of Design-Bid-Build (D-B-B) in delivering construction projects. D-B is 
becoming more common in the United States, China, and Japan, but numerous construction projects are still 
practicing D-B-B. Hence, understanding the drivers of D-B adoption among project stakeholders can determine 
the root cause for the acceptance or rejection of D-B. This study aims to compare the key drivers for D-B adoption 
among the three main stakeholders, namely client, consultant, and contractor. To achieve that objective, this 
study analyzes survey data from 111 professionals with D-B project-related experiences. The results reveal 
sixteen D-B drivers that affect the stakeholders’ decision to adopt D-B. From the sixteen D-B drivers, the specific 
key D-B drivers for consultants are “interest in the design-build,” “reduce works variations,” and “better track 
record.” Conversely, “better project pricing” and “greater allocation of risks to contractors” are the specific key 
D-B drivers for clients and contractors, respectively. This study contributes to the existing literature on D-B by 
investigating the inter-relationships between D-B drivers of project stakeholders. The key D-B drivers can help 
researchers to formulate strategies to improve D-B adoption. The research findings could enhance the under-
standing of D-B drivers by providing a valuable reference for stakeholders to promote D-B in the construction 
industry.   
1. Introduction 
The construction industry is a significant contributor to a nation’s 
economy. Numerous studies suggested that the construction industry 
plays a vital role in the gross domestic product, economic activity, 
government revenue, private investment, and employment (Hanif and 
Khattak, 2017; Lee et al., 2020). Moreover, the construction project 
client takes technical decisions such as project size, location, construc-
tion method, type of contract, and procurement strategy (Erdogan et al., 
2017). Among those decisions, inappropriate selection of procurement 
method can result in project delay, costs overrun, poor works quality, 
and diminishing the strength of the project’s team spirit (Khairulzan and 
Syahira, 2015; Saaidin et al., 2016). Furthermore, the complexity of 
construction activities can increase the burden of project parties in 
finding more efficient ways to deliver the projects (Chan et al., 2014). 
Therefore, project stakeholders in the construction industry have been 
seeking a more efficient procurement method to meet the project’s 
objectives. 
Interest in Design-Build (D-B) techniques has escalated since the last 
decade stemming from the rising demand by project stakeholders for a 
procurement method that is effective (Park and Kwak, 2017; Tran et al., 
2018). In the procurement method of D-B, a client establishes a contract 
with a D-B contractor for project delivery (Abi-Karam, 2012; Chen et al., 
2016). Enhancing the participation of stakeholders in a D-B construction 
project facilitates collaboration between multiple parties and mini-
mizing design inaccuracies, cost overruns, and delays in schedules by 
dismissing the formal contractual processes of change orders (Heravi 
et al., 2015; Aaltonen and Kujala, 2016). While the inappropriate se-
lection of procurement methods is contributing to annual deficits in 
billions of dollars, project stakeholders are still making poor decisions in 
the process (Ullah et al., 2018; Kog, 2019). The different interests of 
project stakeholders can result in these inappropriate selections. 
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Therefore, understanding the different drivers for adopting D-B between 
stakeholders is crucial to understand the underlying causes in selecting a 
procurement method. 
There are various drivers for D-B (hereafter D-B drivers) adoption in 
the construction industry. Previous literature presents several drivers for 
selecting a project delivery method in the construction industry, 
including D-B in China (Chan et al., 2014) and innovative procurement 
method in the public sectors of the construction industry (Naoum and 
Egbu, 2016). The findings suggest that clients, contractors, and con-
sultants all have different criteria for adopting a procurement method 
(Chan et al., 2014; Naoum and Egbu, 2016). Furthermore, these drivers 
will influence stakeholders’ decision-making processes throughout the 
project (Salim and Sulaiman, 2013; Koops et al., 2017). In other words, 
understanding the key D-B drivers that affect the main stakeholders’ 
decision to adopt D-B is crucial to ensure project success. However, an 
in-depth comparison of the key D-B drivers among these stakeholders 
has previously received inadequate attention. Therefore, the identifi-
cation of D-B drivers between each stakeholder is important to under-
stand the different interests of each construction party, when adopting 
D-B. 
The objective of this study is to compare the key drivers for D-B 
adoption in the construction industry among three main stakeholders, 
namely clients, consultants, and contractors. This study addresses the 
research questions related to: what are the different drivers for adopting 
the D-B method among the stakeholders? The authors answer that 
question by analyzing questionnaire data from those three main stake-
holders. Then, the collected data are analyzed using descriptive mean 
with normalization and one-way analysis of variance (ANOVA). This 
study contributes to the D-B body of knowledge in several ways. First, it 
improves the understanding of the relevant D-B drivers, which is 
necessary for guiding the decision to adopt D-B among project stake-
holders in the construction industry. Second, the findings can guide 
industry practitioners and researchers to increase the number of D-B 
construction projects. Third, there is a lack of empirical research about 
the key D-B drivers that can be widely promoted in society to encourage 
the widespread adoption of D-B globally and achieved high build-ability 
buildings development. 
2. Literature review 
2.1. Drivers for D-B adoption 
The selection of a suitable procurement method has become the main 
agenda of western countries such as the United Kingdom (U.K.) and the 
United States (U.S.) before the commencement of construction projects 
(Ahmad et al., 2016). Over the years, D-B adoption in the U.K. con-
struction industry is more than 43% compared to other procurement 
methods (Rowlinson, 2013). For the U.S., D-B experienced rapid growth 
in the construction industry from less than 10% in the 1980s to 23% by 
1990, and it further increases to more than 30% and 48% in 2000 and 
2018, respectively (DBIA, 2018). Both countries share similar moti-
vating drivers for adopting D-B - to avoid delays, reduce costly claims, 
avoid litigations, single-point responsibility, avoid design discrepancies, 
and lower construction risks (Kereri, 2017). 
In Asian countries such as China, Vietnam, Indonesia, and Singapore, 
D-B is common in the public sector (Xia et al., 2015; Shrestha and Fer-
nane, 2017). However, in Japan, while D-B is common for large and 
complex private sector construction projects, the procurement method is 
uncommon for challenging public sector projects (Saito, 2015). High 
capability of D-B contractor in providing full design and construction 
services as well as risk-taking attitude are the two main characteristics 
that make the Japanese decide to choose D-B as its preferred procure-
ment method (Ando, 2016). While the D-B procurement method is 
accepted by most of the construction industry practitioners in the past 
three years, the adoption of D-B in China before the year 2000 was on an 
ad hoc basis (Chen et al., 2016). The game-changer for D-B 
implementation in China is after several successful completed projects 
such as Ten Airport Core Program Projects, Tsing Ma Bridge, Kap Shui 
Mun Bridge, and Ma Wan Viaducts (Lam et al., 2014). Moreover, sharing 
of expertise, risk transfer, good company portfolio, reduced communi-
cation barriers, minimized disputes, and ambitious project pricing for 
clients are some of the major drivers for adopting D-B (Chan et al., 2014; 
Paul et al., 2016). In other words, different countries have different 
drivers in adopting D-B. 
Table 1 lists the 16 key D-B drivers (using the code of DBD_1 to 
DBD_16) highlighted by past studies as influencing D-B adoption. The 
DBD_1, “maximize the use of resources between project team members,” 
is completely used for all assets or resources among the groups. This 
driver places focus on the ability, the specialty, and the experience 
possessed by colleagues. Exchange of thoughts and assessments seem to 
be integral in a construction project as they ascertain that the capacities 
of everyone are utilized to the maximum (Biagini et al., 2016; Baniha-
shemi et al., 2017). As for DBD_2, “share expertise (design and technical) 
with project team members”, the design and technology must be 
embedded with knowledge and expertise to carry out a specific task in 
the construction development. Senaratne and Gunawardane (2015) 
revealed that skills are fundamental in any construction industry. Next, 
DBD_3, “greater responsibility for contractors to communicate with 
other team members,” reflecting the responsibilities in communication 
among the project parties. Communication within the construction 
domain is moderately complex, wherein effective communication is 
vital (Soliman, 2017). Kwofie et al. (2020) stressed that 
communication-related to the project environment is yielded with 
exceptional difficulties. Moving on, DBD_4, “dispute prevention during 
the construction stage,” refers to avoiding disputes throughout the 
construction stages, which was similarly discovered in this present 
study. Before the project execution stage, planning is crucial to forecast 
uncertainties, particularly disputes during the construction stages. It is 
Table 1 
Identified drivers for D-B projects in the construction industry.  
Code D-B Drivers References 
DBD_1 Maximize the use of resources 
between project team members 
[12], [24], [33], [41], [43], [44], 
[56], [74], [83] 
DBD_2 Share expertise (design and 
technical) with project team 
members 
[12], [21], [33], [36], [42], [43], 
[44], [54], [74] 
DBD_3 Greater responsibility for 
contractors to communicate with 
other team members 
[9], [12], [27], [39], [46], [52], 
[59], [71], [81] 
DBD_4 Dispute prevention during the 
construction stage 
[4], [10], [29], [36], [38], [41], 
[48], [67], [83] 
DBD_5 Interest in the design-build 
approach 
[10], [16], [23], [34], [38], [51] 
DBD_6 Greater allocation of risks to 
contractors 
[12], [24], [29], [36], [41], [49], 
[58], [78] 
DBD_7 High success rate [4], [11], [23], [27], [31], [38], 
[45], [56], [63], [77], [83] 
DBD_8 Reduce works variations [9], [13], [26], [35], [38], [42], 
[47], [52], [56], [72], [83] 
DBD_9 Improve the tendering procedures [4], [25], [28], [37], [46], [59], 
[66], [82] 
DBD_10 Better track record [16], [28], [37], [46], [68], [79] 
DBD_11 Better project pricing [4], [20], [21], [35], [45], [47], 
[52], [58], [63], [66], [72], [74], 
[79], [83] 
DBD_12 Create a win-win situation between 
project stakeholders 
[12], [29], [36], [42], [54], [68] 
DBD_13 Early contractors involvement in the 
design stage 
[10], [19], [29], [38], [46], [48], 
[55], [67], [78] 
DBD_14 Capable to provide clients with a 
guaranteed cost 
[9], [10], [18], [22], [35], [36], 
[37], [38], [45], [52], [62], [74] 
DBD_15 Capable to provide clients with a 
guaranteed fixed schedule 
[10], [18], [34], [46], [50], [68] 
DBD_16 Well-organized project team 
structure 
[9], [10], [18], [32], [36], [52], 
[58], [76], [79], [83]  
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important to prepare all project team members to embrace undesired 
events, such as natural disasters (Anthopoulos et al., 2013; Oeij et al., 
2016). 
Meanwhile, DBD_5 of “interest in the design-build approach” is 
related to creating enthusiasm for the D-B technique. The D-B technique 
refers to a way of delivering projects by performing design and con-
struction simultaneously under the D-B contract (Tran and Molenaar, 
2014; Chen et al., 2016). This approach is more beneficial as it offers 
better arrangements and viewpoint to the practitioners, especially when 
dealing with their project (Tran and Molenaar, 2014; Chen et al., 2016). 
In DBD_6, “greater allocation of risks to contractors,” the focus is on the 
greater allocation of risks to contractors. Both project cost and time are 
closely linked with risk. To effectively manage risks in construction 
projects, it is vital to identify the risks and properly allocate them to the 
contractual parties (Iqbal et al., 2015). As for DBD_7 of “high success 
rate,” ventures achievement standards change from one task to another 
(Serrador and Turner, 2015). What is satisfactory in one project without 
sway on apparent achievement may be a failure in another project. 
People judge project achievement differently depending on the objec-
tives – success in a project may be a failure in another project. Next, 
DBD_8, “reduce works variations,” is about minimizing the changes in 
construction work. Variations may increase the costs of a construction 
project. However, variations can be limited with proper procedures. 
Variation orders on public building projects may affect public building 
projects, in which setting the systems may prompt a decrease, 
conceivable end, and improvement in the general execution of public 
building projects (Hatush and Skitmore, 2017). Both DBD_9, “improve 
the tendering procedures,” and DBD_10, “better track record,” focus on 
keeping daily records of work progress to obtain clearer ongoing work, 
as well as for better organization and future plan. Most construction sites 
consist of multiple trades. Many contractors on-site from all parties 
cause construction management to grow into a complex task (Hossam 
et al., 2014). Next, DBD_11, “better project pricing,” and DBD_12, 
“create a win-win situation between project stakeholders,” denote better 
project pricing. Construction contract cost includes the immediate task 
cost, such as field oversight costs, as well as mark-up forced by 
contractual workers for general overhead costs and benefit. These fac-
tors are influenced by the type of facility and the location. Within each 
major construction category, such as residential housing, commercial 
buildings, industrial complexes, and infrastructure, there are smaller 
segments with varied environments on price setting that lead to a 
win-win situation between project stakeholders. 
“Early contractors involved in the design stage” refers to DBD_13. 
The involvement of early contractors is integral for the contractor to 
embrace the early design stages or to add to the design development as 
attempted by others. At times, uncertainty may arise about the precise 
task of these contractors in these stages, which may result in confusion 
and dissatisfaction. Next, DBD_14 of “capable to provide clients with a 
guaranteed cost” is capable of providing the project owner a fixed price 
for a project. The worst issue in construction is the lack of reliable cost 
information made accessible to clients in a convenient way, to allow 
them to make a value-based decision. Estimates are never reliable, for 
they cannot be confirmed or enforced. Only ensured cost could be reli-
able, and only a fully-integrated firm can provide a design and relate 
ensured cost simultaneously (Hatush and Skitmore, 2017). Meanwhile, 
DBD_15 of “capable to provide clients with a guaranteed fixed schedule” 
provides clients a guaranteed fixed schedule. A contractor controls all 
work in a construction project from the proceeding date to the last fin-
ishing date. The owner has little control or influence over the schedule, 
except if the contract requirements indicate the owner’s contribution, or 
except if the owner wishes to pay the contractor for the right to control 
plan as a change to the agreement (Burkhauser et al., 2016). Last but not 
least, DBD_16 of “well-organized project team structure” is a systematic 
project team structure. Implementation of this driver eases work for the 
workers. Many advantages can be reaped from collaboration, knowledge 
sharing, skills transfer, understanding, knowledge, and capabilities of 
people working in other teams (Hwang et al., 2017). 
2.2. Key D-B drivers between project stakeholders 
Although there is a large strand of literature on driving factors for D- 
B adoption, importantly the majority of past studies have focused on the 
D-B construction projects as a whole. However, this study aims to 
consolidate the findings and present an overview of the major drivers for 
adopting D-B in the global construction industry. Specifically, the study 
focuses on three main stakeholders’ perspectives in D-B projects, namely 
are the project client, consultant, and contractor groups. These stake-
holders tend to have different political, economic, social, and environ-
mental conditions in their countries. While these studies may have 
different purposes or aims, the studies do illustrate the relevant D-B 
drivers. The identification of the drivers for D-B construction projects 
from previous studies is highlighted in Table 2 below. 
Prior studies are exploring the performance and rapid development 
of the construction industry, focusing on the need to conduct further 
research on construction procurement methods, including D-B. Specif-
ically for the client organization, the clients undertake an important role 
in terms of both creating and promoting the right project conditions for 
the appropriate project delivery method, and understand and share the 
needs of both end-users and stakeholders (Kilinc et al., 2015). The client 
brings together all stakeholders in the project organization and en-
courages supporting the idea of innovation, such as the D-B method 
(Hwang et al., 2017). The client plays an active role in shaping the 
project delivery system whereby the contractor is focusing on risk 
management (Sullivan et al., 2017). To effectively manage risks in 
construction projects, it is vital to identify the risks and properly allocate 
them to the contractual parties (Iqbal et al., 2015). Furthermore, the 
relationship between the different economic phases and the develop-
ment of the procurement methods can impact decisions in accepting or 
rejecting the adoption of D-B, including having a stable client financial 
capability, adequate cash flow by the D-B contractor, high interest in 
construction management and design knowledge, good teamwork, and 
systematic tendering process to overcome the complexity of the project 
(Jaafar and Nuruddin, 2013). Since the D-B method categorized as a 
costly and risky project, project stakeholders should be devoted to good 
team integration. Previous studies emphasized the D-B drivers suggested 
by the consultants are to overcome the main causes of project delay, 
disputes, cost overrun, and, at times, calamities, have an adverse impact 
on construction projects, and focus on keeping daily records of work 
progress to obtain clearer ongoing work (Takim et al., 2013; Ozorhon 
et al., 2017). However, those findings identified in separate studies and 
only apply for the construction industry as a general perspective. This 
study, in one single study, confirms that those identified key D-B drivers 
for main stakeholders play a role in enhancing the adoption of D-B in the 
construction industry. Therefore, to increase the effectiveness and effi-
ciencies of policies that target the enhancement of D-B adoption in 
Table 2 
Identified drivers for D-B projects in the construction industry.  
D-B Drivers Client Consultant Contractor Sources 
Client financial capability ✓ ✓ ✓ [36], 
[57], [73] 
Adequate cash flow by the D-B 
contractor 
High interest in construction 











Good teamwork ✓ ✓ ✓ [32], 
[36], 
Systematic tendering process ✓ ✓ ✓ [36], 
[54], [57] 
Economic impact ✓ – – [37], [57] 
Greater allocation of risks to 
contractors 
✓ – ✓ [73]  
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practice, industry practitioners should target all of those drivers as a 
whole. 
2.3. Positioning of this study 
In summary, adopting a new approach in the procurement, con-
tracting, and management of construction projects requires significant 
organizational changes to assist the entire company structure in learning 
new practices while disengaging from traditional methods (Migliaccio 
et al., 2018). This study identifies the D-B drivers that affect all of the 
project stakeholders’ decisions in adopting D-B in their projects. Iden-
tifying the key D-B drivers from the stance of project stakeholders within 
the context of a nation is crucial in promoting D-B adoption. Past studies 
have emphasized the significance of D-B drivers for D-B method adop-
tion in the construction domain (Park and Kwak, 2017; Sullivan et al., 
2017; El Asmar et al., 2020).). However, existing studies lack a com-
parison on the drivers that are affecting the different project stake-
holders’ decision in accepting or rejecting D-B adoption. This present 
study captured the perceptions of project stakeholders (e.g., contractors, 
clients, and consultants) regarding the key D-B drivers to execute the 
D-B method in their construction projects. By doing so, this study 
bridges the gaps pertaining to D-B drivers and D-B knowledge in the 
construction industry. 
3. Methodology 
A comprehensive review of the literature and interview sessions with 
the construction industry practitioners about D-B drivers was conducted 
to identify the suitable D-B drivers for D-B in the construction industry. 
The literature review is the foundation for the development of the survey 
questionnaire. This study used a two-step procedure to assess the 
appropriateness and rationality of the questions to the study objective 
before using the questionnaire survey. Various statistical analyses are 
used to analyze the collected data, including descriptive means with 
normalization, mean ranking, and one-way ANOVA. Fig. 1 shows the 
simplified research flowchart of this study. 
3.1. Data collection 
The design and development of both the measurement items and the 
questionnaire adhered to the guidelines outlined in prior studies related 
to construction management (Wong et al., 2013; Hwang et al., 2017). 
This guideline was applied by Yuan et al. (2018) in a study that imple-
mented both face-to-face interviews and online survey platform. The 
procedure suggested by Hair et al. (2007) was employed to establish the 
content validity of measures in this present study. 
First, in-depth interviews were conducted with Malaysian industry 
professionals, such as architects, engineers, surveyors, corporate mem-
bers, as well as building and infrastructure contractors. They gave their 
views on the current trend of the construction industry in Malaysia and 
listed the major drivers that motivated stakeholders to adopt D-B based 
on their knowledge and on-site experiences. The outcomes resolved any 
mismatch between theoretical studies and the actual practices. 
Second, an initial version of the survey questionnaire was revised 
based on information derived from the systematic literature review. The 
systematic literature review contained two or more of the following 
keywords; ‘design-build’ or ‘construction’ and ‘construct’ or ‘DB pro-
jects’, and those synonyms to ‘erect’ or ‘erection’ and ‘build’ or ‘build-
ing’, wherein the search was finalized in the third quarter of 2019. 
Table 1 lists the drivers for D-B projects in the construction industry. 
Finally, pilot test for the survey questionnaire was reviewed by an 
academician (a professor with more than 10 years of experience in 
design-build related studies) on items related to construction, in order to 
ascertain the absence of ambiguous expression in the survey, as well as 
the use of appropriate technical language/terms. The pilot study was 
performed to develop relevant lines of items and to provide conceptual 
clarifications for the research (Yazan, 2015). Both members and pro-
fessionals from the construction industry were incorporated to arrive at 
fine-tuning opportunities, to develop an informative, clear, and 
well-structured survey questionnaire. 
The final questionnaire requires the respondents to rate the sixteen 
drivers on D-B adoption in the construction industry. The Likert-scale 
which entails a five-point rating scale to collect the perceptions of the 
respondent is used to measure the continuum from one extremely 
important value to the other with an equal number of positive and 
negative response possibilities and one neutral category (Bell, 2013). 
Spaces are provided at the end of the sixteen drivers to allow the 
respondent to express their point of view concerning the study (Ross 
et al., 2016). Fig. 2 shows the process of data collection. 
Follow Up. 
3.2. Data analysis 
The Cronbach’s alpha coefficient was employed to assess the 
Fig. 1. Research flowchart.  
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reliability of the five-point Likert scale for the various D-B drivers in 
construction projects. Since the Cronbach’s alpha coefficient value 
should be higher than the threshold of 0.70 (Taber, 2018), this study 
scored 0.876. Therefore, the data in this study were highly reliable for 
further analyses, as depicted in the following sections. 
This study used scale-ranking analysis to rank the 16 drivers for D-B 
adoption applied in past studies. In total, 111 survey results were 
analyzed using SPSS 26.0 to generate the total frequencies, the mean, 
and the standard deviation (SD). Next, the items were ranked according 
to the mean score values (Darko et al., 2017; Ibrahim et al., 2019). As for 
the ranking of D-B drivers, if two or more drivers had similar mean 
scores, the highest rank was assigned to the D-B driver with the lowest 
SD. 
The one-way ANOVA (α) is a suitable method for comparing the 
mean scores of more than two groups (Hwang et al., 2016a,b). No 
variance was noted between client-consultant (CL-CS), client-contractor 
(CL-CT), and consultant-contractor (CS-CT). Therefore, the relationships 
between the pairs were statistically insignificant. Table 4 tabulates the 
outcomes of the analysis. The min-max normalization method was 
performed, which normalized each column of the dataset to the interval 
(0, 1) during outlier detection to address the main D-B drivers (Campos 
et al., 2016; Goldstein and Uchida, 2016). This study had investigated 
the effect of normalization methods of outlier detection on the key D-B 
drivers for all three main stakeholders. The most important driver was 
determined based on the computed normalized values. Only D-B drivers 
with normalized values exceeding 0.50 were considered as the most 
significant (Osei and Chan, 2017). Past studies had applied to mean with 
normalization to analyze data. Instances of analyses were to determine 
the successful adoption of key drivers for building information modeling 
in construction (Wong et al., 2013; Son and Kim, 2015), the critical 
factors for social science studies (Alexis et al., 2013), the drivers for risk 
management in construction companies (Zhao et al., 2015), and the 
criticalities of project success (Michael and Chan, 2019). 
4. Results and discussions 
This study summarises the survey characteristics of D-B drivers for 
the public sector of the construction industry for the peninsular and east 
Malaysia regions to achieve the objective of this study. Furthermore, the 
responded parties are 50 clients, 29 consultants, and 32 contractors. 
Other characteristics such as respondent’s organization, region, aca-
demic qualification, construction industry experience, and involvement 
in D-B public project are the samples for data analysis as shown in 
Table 3 below. 
Following the two waves of data collection and one reminder, this 
study obtained 111 questionnaires. The one-way ANOVA analysis for 
the means of different regions (Northern, Central, Southern, Eastern, 
and East Malaysia) and the different respondents (with and without D-B 
public project experience) reveals no significant differences. Thus, the 
locations and respondents’ D-B experience of the survey do not affect the 
responses. 
4.1. Key drivers for D-B adoption in construction projects 
Table 4 summarises the survey results on D-B drivers. The mean 
scores for D-B drivers among the three groups of stakeholders ranged 
from 3.69 to 4.72. Based on the mean ranking with normalization value, 
each stakeholder chose four D-B drivers; “maximize the use of resources 
between project team members” (DBD_1), “sharing expertise (design 
and technical) with project team members” (DBD_2), “well-organized 
project team structure” (DBD_16), and “high success rate” (DBD_7), 
which were statistically significant. These D-B drivers were perceived as 
the key D-B drivers for client, consultant, and contractor groups in the 
construction domain. Fig. 3 illustrates the identified D-B drivers for 
specific stakeholders, which are elaborated in the following sections. 
4.2. Results and discussion of key drivers for specific stakeholders 
4.2.1. Project clients: “better project pricing” 
The D-B drivers for D-B adoption for clients emphasized on “better 
project pricing” (DBD_11) as the important driver for project client on D- 
B acceptance compared to other stakeholders. This finding is reasonable 
as many countries are seeking ways to improve and transform the con-
struction industry to match up with the level of fast track development 
in other countries such as the U.K, the U.S., China, and Japan (Hwang 
et al., 2016a,b). To satisfy the client’s needs, most of the procurement 
methods of selection processes prioritize time, cost, and quality as cli-
ents expect high quality with lower cost and minimum time (Baniha-
shemi et al., 2017). Besides that, the client’s requirement on the budget 
is the main factor for the success of the project besides the background of 
the project (Adafin et al., 2016). The procurement selection criteria are 
influenced by the technical features and client’s needs (Adafin et al., 
2016). Furthermore, the most common criteria influencing the choice of 
a procurement method in Australia construction projects are construc-
tion speed, time certainty, price certainty, and price competition 
(El-Sawalhi and Agha, 2016; Liu et al., 2016). The results indicate that 
there are similar D-B drivers in other studies that are related to better 
project pricing. 
Fig. 2. Process of quantitative data collection.  
Table 3 
Characteristics of the sample.  
Characteristics Number Percentage 
(%) 
Respondent’s Organization 1. Client 50 45.0 
2. Consultant 29 26.1 
3. Contractor 32 28.8 
Respondent’s Location 1. Northern Region 20 18.0 
2. Central Region 28 25.2 
3. Southern Region 21 18.9 
4. Eastern Region 21 18.9 
5. East Malaysia 21 18.9 
Respondent’s Academic 
Qualification 
1. Undergraduate 72 64.9 
2. Post-graduate 39 34.8 
Respondent’s Construction 
Industry Experience 
1. No Experience 0 0 
2.1–9 years 14 12.6 
3. More than 10 
years 
97 87.3 
Respondent’s D-B Public 
Project Experience 
1. No Experience 46 41.4 
2.1 to 5 projects 43 38.7 
3.6 to 10 projects 13 11.7 
4.11 to 15 projects 4 3.6 
5.16 to 20 projects 4 3.6 
6. More than 20 
projects 
1 0.9  
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4.2.2. Consultants: “interest in the design-build approach,” “reduce works 
variations,” and “better track record” 
For consultants, the important D-B drivers for the D-B adoption in 
construction projects are “interest in the design-build approach” 
(DBD_5), “reduce works variations” (DBD_8), and “better track record” 
(DBD_10). Apart from working within the constraints of the project it-
self, project team leaders should possess certain human skills in coping 
with stress, establishing good relationships among team members, and 
developing a harmonious working atmosphere (Naoum et al., 2016). 
Team-building skills are required by project team leaders to increase the 
project team’s interest such as the D-B approach (Tippett and Peters, 
2015). Besides, successful projects’ records can motivate the project 
parties to adopt a similar project delivery method. Moreover, D-B drivers 
which focus on adaptability to changes are necessary to cope with the 
constant and rapid developments in technology, markets, regulations, 
and socioeconomic factors; it can reduce work variation and increase the 
productivity of project parties (Yates, 2015; Hemlin, 2016; Levin, 2016). 
4.2.3. Contractors: “greater allocation of risks to contractors” 
Darko et al. (2017) and Dang et al. (2017) conducted a similar 
comparative analysis on D-B drivers for the contractor group in con-
struction technologies adoption. Table 4 shows that “greater allocation 
of risks to contractors” (DBD_6) is important for the contractor to 
identify the challenges at the earlier stage of construction. D-B has been 
considered as the ‘risk transfer’ method where the contractor is required 
to bear huge risks in designing, constructing, and managing the project. 
D-B contractors are required to be responsible for the design and are 
liable for design faults and considered ‘difficulty in the apportionment of 
the risk involved’ as the main reason for future decline in the procure-
ment of private sector civil engineering and refurbishment projects 
using the D-B method (Akintoye, 2014). However, the identification of 
D-B drivers in this study creates awareness of the contractor group on 
the risks and challenges at the early stage of project construction. 
Referring to Japanese D-B, the two main characteristics that make the 
Japanese D-B projects unique are their high capability of D-B contractor 
in providing full design and construction services as well as their 
risk-taking attitude (Ando, 2016). Furthermore, a recent study was 
conducted to identify the capabilities of D-B contractors in the con-
struction industry and found that they were quite experienced (Khair-
uddin, 2016; Adnan et al., 2018). Thus, the in-depth understanding of 
D-B drivers can provide a valuable reference for the contractor group to 
promote the adoption of D-B in the construction industry. 
4.2.4. Project clients and contractors: “dispute prevention during the 
construction stage” and 
“early contractors’ involvement in the design stage” 
Table 4 
Summary of the survey results on the D-B drivers.  
Client (CL) Consultant (CS) Contractor (CT) 
Code Mean SD NV Rank Code Mean SD NV Rank Code Mean SD NV Rank  
DBD_2 4.42 0.86 1.000a 1 DBD_1 4.45 0.87 1.000a 1 DBD_2 4.72 0.63 1.000a 1  
DBD_1 4.40 1.03 0.970a 2 DBD_16 4.41 0.82 0.947a 2 DBD_1 4.72 0.68 1.000a 2  
DBD_16 4.32 0.84 0.848a 3 DBD_2 4.38 0.90 0.908a 3 DBD_4 4.44 0.67 0.702a 3  
DBD_7 4.30 0.89 0.818a 4 DBD_10 4.28 0.65 0.776a 4 DBD_6 4.31 0.64 0.564a 4  
DBD_4 4.20 0.70 0.667a 5 DBD_3 4.21 0.90 0.684a 5 DBD_3 4.31 0.69 0.564a 5  
DBD_11 4.18 0.90 0.636a 6 DBD_8 4.17 0.80 0.632a 6 DBD_7 4.28 0.77 0.532a 6  
DBD_13 4.10 0.74 0.515a 7 DBD_7 4.10 0.77 0.539a 7 DBD_13 4.28 0.81 0.532a 7  
DBD_6 4.00 0.86 0.364 8 DBD_5 4.10 0.94 0.539a 8 DBD_16 4.25 0.84 0.500a 8  
DBD_10 4.00 0.93 0.364 9 DBD_4 4.00 0.80 0.408 9 DBD_11 4.22 0.71 0.468 9  
DBD_14 3.96 0.97 0.303 10 DBD_13 3.97 0.91 0.368 10 DBD_10 4.19 0.78 0.436 10  
DBD_3 3.92 0.78 0.242 11 DBD_9 3.90 0.86 0.276 11 DBD_9 4.16 0.85 0.404 11  
DBD_9 3.92 0.83 0.242 12 DBD_11 3.86 0.79 0.224 12 DBD_14 4.16 0.85 0.404 11  
DBD_8 3.90 0.84 0.212 13 DBD_6 3.86 0.95 0.224 13 DBD_8 4.09 0.86 0.330 12  
DBD_5 3.90 0.97 0.212 14 DBD_15 3.83 0.76 0.184 14 DBD_12 3.91 0.78 0.138 13  
DBD_15 3.86 0.97 0.152 15 DBD_12 3.83 0.76 0.184 14 DBD_5 3.84 0.99 0.064 14  
DBD_12 3.76 0.85 0.000 16 DBD_14 3.69 0.85 0.000 15 DBD_15 3.78 1.01 0.00 15  
Notes: DBD = Design-Build driver; SD = Standard deviation; Normalized value (NV) = (mean – minimum mean)/(maximum mean – minimum mean). 
a The normalized value indicates that the success factor is critical (normalized≥0.50). 
Fig. 3. Major findings of D-B drivers among the stakeholders.  
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Besides that, “dispute prevention during the construction stage” 
(DBD_4) and “early contractors’ involvement in the design stage” 
(DBD_13) are suggested by both project clients and contractors group as 
the key D-B drivers in the construction industry. The design and con-
struction phases are shortened due to the overlaps in the two processes 
and the application of fast-track construction techniques in which the 
contractor is involved in the design stage (Abi-Karam, 2012). Previous 
studies identified the advantage of the D-B procurement method that 
integrates a contractor with design development, which improves the 
planning and build-ability (Soe and Cho, 2019). Furthermore, a previous 
study found that the majority of construction industry professionals 
across 17 countries (including Europe, the U.K., the U.S., and China) 
recommended the involvement of contractors during the early project 
stages to manage potential risks and enhance the build-ability of the 
project effectively. Early participation of contractors will contribute to 
the benefit of construction parties such as managing issues of con-
struction disputes throughout the project (Soe and Cho, 2019). In 
particular, the contractors’ build-ability input has been linked to dispute 
prevention during the construction stage by several researchers (Khalfan 
et al., 2014; Laryea and Watermeyer, 2016; Gao et al., 2018). Thus, both 
clients and contractors are motivated to have early contractor’s 
involvement in the project to reduce disputes. 
4.2.5. Consultants and contractors: “greater responsibility for contractors 
to communicate with other team members” 
DBD_3 of “greater responsibility for contractors to communicate with 
other team members” is suggested by both consultants and contractors 
as the key D-B drivers in the construction industry. In a construction 
project, the contractor’s single-point responsibility reduces the unde-
fined origin of improper works (Chan and Tam, 2012). The single-point 
contact from the contractor also simplifies the communication process 
between the client, consultants, and other construction parties so that 
decisions can be turned into actions more efficiently (Radzi et al., 2019). 
Furthermore, proper coordination throughout the construction works 
with excellent organizational communication can avoid delays and extra 
costs resulting from the fragmentation of the construction industry 
(Kerzner, 2014; Rahman and Ayer 2017). Besides that, 
well-communicated information on project locations, type of projects, 
category of projects, and type of construction methods can improve the 
project’s performance in terms of cost, time, quality, sustainability, and 
comfort (Sullivan et al., 2017). Previous studies identified 28 delay 
causes that affect construction projects with traditional D-B-B type of 
contract in Jordan due to poor communication with team members 
(Odeh and Battaineh, 2015). The contractors and consultants provided 
the suggestion to deal with construction delay by selecting a suitable 
procurement method in the construction industry (Odeh and Battaineh, 
2015). Thus, DBD_3 can motivate the D-B adoption in the construction 
industry specifically for the consultant and contractor groups. 
5. Conclusions 
In conclusion, D-B drivers are used to promoting the broader adop-
tion of D-B in construction. This study identified the key drivers for D-B 
adoption among the three main stakeholders, namely clients, consul-
tants, and contractors. The major findings as follows (shown in Fig. 3 
above):  
• The key D-B drivers that are shared among all three stakeholders are 
“maximize the use of resources between project team members,” 
“share expertise (design and technical) with project team members,” 
“well-organized project team structure,” and “high success rate”.  
• The specific key D-B drivers for consultants are “interest in the 
design-build,” “reduce works variations,” and “better track record”. 
Conversely, “better project pricing” and “greater allocation of risks 
to contractors” are the specific key D-B drivers for clients and con-
tractors, respectively. 
The overall perception of various construction practitioners through 
empirical studies is summarised to present the drivers for D-B adoption. 
The findings and implications of D-B drivers are useful to policymakers, 
project stakeholders, and researchers in other nations. Besides that, the 
results provide a significant contribution to the construction literature 
specifically for D-B in illustrating the key drivers for the three main 
stakeholders, namely project clients, consultants, and contractors. The 
project stakeholders use the findings in formulating the right strategies 
to increase the acceptance rate D-B in the construction industry. 
Despite the significance of verifying the key D-B drivers from the 
project stakeholders for the construction industry, this study has some 
limitations. The authors note that surveys of construction-related pro-
fessionals may be improved. Although the relationship between the 
project stakeholders of the client, consultant, and contractor has shown 
the appropriate statistical significance, the data is limited to Malaysia 
and might not be generalizable to other countries. Moreover, the 
importance evaluation made in this study could be influenced by the 
different backgrounds, attitudes, and experiences of the construction 
industry experts, caused by their geographical and cultural differences, 
because it was subjective. In this respect, the specific key D-B drivers 
from project stakeholders’ roles and responsibilities are similar in most 
countries. For instance, the “share expertise (design and technical) with 
project team members,” “better project pricing,” and “greater allocation 
of risks to contractors”. The study aim generically identified the major 
stakeholders who were involved with the D-B construction projects. 
Based on the levels of interest that project stakeholders have in specific 
D-B drivers, the future construction industry-related study on D-B 
drivers could identify the key stakeholders according to the four main 
categories of D-B drivers developed in this paper. This paper may pro-
vide a valuable platform for policymakers and advocates to deepen their 
understanding of what drives project stakeholders to adopt D-B in their 
construction projects and help to further promote D-B. Future research 
could also investigate the decision-making model of the interrelation-
ships among the D-B drivers from the stakeholders and their impacts on 
the D-B adoption process. 
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